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(54) MANUFACTURING METHOD OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing a 
semiconductor device which gives a compact package where a 
packaging area is reduced, at the same time, uses a silicon substrate, 
does not have any via holes, and can manufacture inexpensively. 
SOLUTION: A sticking electrode 44a that is buried into a silicon 
substrate 41, and a demountable electrode 44b are formed, a 
semiconductor chip 45 is die-bonded on the sticking electrode 44a, the 
electrode 46 of a semiconductor chip 45 is electrically connected to the 
demountable electrode 44b, and covering is made by an insulating resin 
49 for removing the silicon substrate 41 from a back surface, thus 
achieving the manufacturing method of the semiconductor device for 
appropriately packaging an extremely thin and inexpensive, minute 
semiconductor chip. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The process which forms a trench slot in the part used as the fixing electrode of the schedule of the 
front face of a silicon substrate, and an ejection electrode, The process which removes said oxide film of the 
base of said trench slot after [ said trench slot ] forming an oxide film in a side face and a base at least, The 
process which forms said fixing electrode and ejection electrode which consist of a conductive metal embedded 
in said trench slot, The process which carries out die bond of the semiconductor chip on said fixing electrode, 
and connects electrically the electrode and said ejection electrode of said semiconductor chip, The process 
which covers said silicon substrate surface with insulating resin including said semiconductor chip/The 
manufacture approach of the semiconductor device characterized by providing the process which removes said 
silicon substrate from a rear face, and exposes the rear face of said fixing electrode and an ejection electrode, 
and the process which carries out the dicing of said insulating resin, and is divided into the semiconductor 
device according to individual. 

[Claim 2] Said conductive metal is the manufacture approach of the semiconductor device according to claim 1 
characterized by being formed by plating of gold or copper. 

[Claim 3] The electrode and said ejection electrode of said semiconductor chip are the manufacture approach of 
the semiconductor device according to claim 1 characterized by connecting by the bonding wire. 
[Claim 4] Said silicon substrate is the manufacture approach of the semiconductor device according to claim 1 
characterized by being removed from a rear face by grinding. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the manufacture approach of a semiconductor device 
of performing the assembly of a semiconductor chip using the fixing electrode and ejection electrode which were 
prepared on the silicon substrate, about the manufacture approach of a semiconductor device. 
[0002] 

[Description of the Prior Art] The process of setting like the erector of the conventional semiconductor device, 
fixing to a leadframe the semiconductor chip which carried out dicing and which was separated from the wafer, 
closing a semiconductor chip, cutting a leadframe and dissociating for each semiconductor device of every by 
the transfer mold by metal mold and resin impregnation is performed. By this technique, as shown in drawing 9 , 
a ******** semiconductor device covers the perimeter of a semiconductor chip 1 with the resin layer 2, and 
becomes the structure which drew the lead terminal 3 for external connection from the flank of this resin layer 2 
(for example, JP,05-1 29473,A). 

[0003] This structure had the limitation visible to contraction-ization of a dimension and its component-side 
product with the problem of alignment accuracy with that a lead terminal 3 projects on the outside of the resin 
layer 2, and the problem metallurgy mold of the process tolerance of a leadframe. 

[0004] The wafer scale CSP (chip-size package) which can reduce a dimension even to a semi-conductor chip 
size, an EQC, or the approximated dimension in recent years is beginning to attract attention. With reference to 
drawing 10 (A), this pretreats various diffusion etc. to the semi-conductor wafer 1 1, and forms many 
semiconductor chips 12. As shown in drawing 10 (B), while covering the upper part of the semi-conductor wafer 
1 1 with the resin layer 13, draw the electrode 14 for external connection on resin layer 13 front face, and a 
semiconductor chip 1 1 is divided along the dicing line of the semi-conductor wafer 1 1 after that. It considers as 
a finished product as shown in drawing 10 (C). The resin layer 13 only covers the front face (a rear face may be 
covered) of a semiconductor chip 12, and a silicon substrate exposes it to the side attachment wall of a 
semiconductor chip 12. The electrode 14 is electrically connected with the integrated network formed in the 
resin layer 13 lower part, and mounting of this semiconductor device realizes an electrode 14 by carrying out 
opposite adhesion to the electric conduction pattern formed on the mounting substrate. 
[0005] This semiconductor device has the package size of equipment equivalent to the chip size of a 
semiconductor chip, and since it can be managed with opposite adhesion also to a mounting substrate, it has the 
advantage which can reduce mounting occupancy area sharply. Moreover, it has the advantage which can reduce 
the cost concerning a back process sharply. (For example, JP,9-64049,A) With the chip of extent with which a 
chip size does not fill 1mm angle, as shown in drawing 1 1 (A), (B), and (C), it is mounted there. 
[0006] Among drawing, 21 are an insulating substrate which consists of a ceramic, glass epoxy, etc., and have 
the thickness in which they can maintain one sheet or a mechanical strength [ in / in board thickness / 250-350 
micrometers and a production process ] by piling up several sheets, and the rectangle configuration whose long 
side x shorter side is about 1 .0mmx0.8mm. 

[0007] By printing of metal pastes, such as a tungsten, and gold plate of a up to [ said metal paste by 
electrolysis plating ], an electric conduction pattern is formed in the front face of an insulating substrate 21, and 
the island section 22 and polar zone 23a and 23b are formed in it. On the island section 22, the semiconductor 
chip 25 has fixed with the electroconductive glue 24, such as Ag paste. 

[0008] The aluminum electrode pad 26 is formed in the front face of a semiconductor chip 25, and electrical 
connection of the electrode pad 26 and the polar zone 23a and 23b is carried out by the bonding wire 27. 2nd 
bond is struck to the electrode pad 26 side at a 1st bond and polar-zone 23 side. If it is by the bipolar transistor, 
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polar zone 23a and 23b corresponds to an emitter and the base, and if it is by power metal-oxide semiconductor 
field effect transistor, it corresponds to the source and the gate. 

[0009] Similarly the 1 st external connection electrode 28 and the 2nd external connection electrode 29a and 29b 
are formed in the rear-face side of said insulating substrate 21 of a gold plate layer. The 1st circular beer hall 30 
and 2nd circular beer hall 31a and 31b which penetrate this are formed in an insulating substrate 21, and the 
interior of each beer halls 30, 31a, and 31b is laid underground with electrical conducting materials, such as a 
tungsten. As a material, it lays underground for the material excellent in electric conductivity and thermal 
conductivity. Electrical connection of polar zone 23a and 23b and the 2nd external connection electrode 29a and 
29b is respectively carried out for the island section 22 and the 1 st external connection electrode 28 by these 
beer halls 30, 31a, and 31b. The 1st external connection electrode 28 turns into a collector electrode, and the 
2nd external connection electrode 29a and 29b turns into the base and an emitter electrode. 
[0010] The upper part of an insulating substrate 21 is covered with the resin layer 32 which closes a 
semiconductor chip 25 and a bonding wire 27. The resin layer 32 constitutes a package appearance with an 
insulating substrate 21. Perimeter 4 side face of a package is formed by the cutting plane of the resin layer 32 
and an insulating substrate 21, and the front face of the resin layer 32 which carried out flattening of the top 
face of a package, and the inferior surface of tongue of a package are formed by the rear-face side of an 
insulating substrate 21. 
[0011] 

[Problem(s) to be Solved by the Invention] However, there are various troubles in the mounting structure shown 
by drawing 1 1 . Since the metal paste with a still more expensive tungsten etc. is used [ 1st ] using expensive 
substrate ingredients, such as a ceramic and glass epoxy, it cannot be said to be the mounting structure of low 
cost. In order to connect [ 2nd ] a double-sided electrode etc., the beer hall which penetrates an insulating 
substrate is indispensable, and since this process tolerance is also a limitation, about 0.15mm has been the 
failure of the further miniaturization. In order to fill up the inside of this beer hall into the 3rd with a metal paste, 
workability is very bad and causes cost quantity. It is classified into the last process which forms [ 4th ] a 
semiconductor chip, and the back process which assembles a semiconductor chip using an insulating substrate, 
and many troubles of ** — lead time is long and a manufacturing cost also becomes high — have occurred. 
[0012] 

[Means for Solving the Problem] The process which forms a trench slot in the part which this invention is made 
in view of the various troubles mentioned above, and serves as a fixing electrode of the schedule of the front 
face of a silicon substrate, and an ejection electrode, The process which removes said oxide film of the side face 
of said trench slot after [ said trench slot ] forming an oxide film in a side face and a base at least, The process 
which forms said fixing electrode and ejection electrode which consist of a conductive metal embedded in said 
trench slot, The process which carries out die bond of the semiconductor chip on said fixing electrode, and 
connects electrically the electrode and said ejection electrode of said semiconductor chip, The process which 
covers said silicon substrate surface with insulating resin including said semiconductor chip, It has the 
description in consisting of a process which removes said silicon substrate from a rear face, and exposes the 
rear face of said fixing electrode and an ejection electrode, and a process which carries out the dicing of said 
insulating resin, and is divided into the semiconductor device according to individual. 
[0013] 

[Embodiment of the Invention] With reference to drawing 8 , the manufacture approach of the semiconductor 
device of this invention is explained in full detail from drawing 1 . 

[0014] The process which forms the trench slot 42 in the part from which this invention is set to fixing electrode 
44a of the schedule of the front face of a silicon substrate 41, and ejection electrode 44b, The process which 
removes said oxide film 43 of the base of said trench slot 42 after [ said trench slot 42 ] forming an oxide film 43 
in a side face and a base at least, The process which forms said fixing electrode 44a and ejection electrode 44b 
which consist of a conductive metal embedded in said trench slot 42, The process which carries out die bond of 
the semiconductor chip 45 on said fixing electrode 44a, and connects electrically the electrode 46 of said 
semiconductor chip 45, and said ejection electrode 44b, The process which covers said silicon substrate 41 front 
face with insulating resin 49 including said semiconductor chip 45, It consists of a process which removes said 
silicon substrate 41 from a rear face, and exposes the rear face of said fixing electrode 44a and ejection 
electrode 44b, and a process which carries out the dicing of said insulating resin 49, and is divided into the 
semiconductor device according to individual. 

[0015] The 1st process of this invention is to form the trench slot 42 in the part used as fixing electrode 44a of 
the schedule of the front face of a silicon substrate 41, and ejection electrode 44b, as shown in drawing 1 . 
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{001 6] At this process, the silicon substrate 41 with a thickness of about 200 micrometers is prepared, the part 
used as fixing electrode 44a of a schedule and ejection electrode 44b is exposed, other parts are covered with a 
photoresist layer, dry etching of the silicon substrate 41 front face is carried out alternatively, and the trench 42 
with a depth of about 10-50 micrometers is formed. Trench slot 42a which forms fixing electrode 44a of a 
schedule is formed a little more greatly than a semiconductor chip, and trench slot 42b is formed in the one-side 
square configuration of 200 micrometers so that ejection electrode 44b of a schedule can fix a bonding wire. 
[001 7] As shown in drawing 2 and drawing 3 , the 2nd process of this invention is to remove the oxide film 43 of 
the base of the trench slot 42, after [ the trench slot 42 ] forming an oxide film 43 in a side face and a base at 
least. 

[0018] At this process, silicon substrate 41 front face is oxidized thermally, and the about 5000 to 10000A thick 
oxide film 43 is formed in the whole surface ( drawing 2 ). Therefore, an oxide film 43 is formed in the side face 
and base of silicon substrate 41 front face and the trench slot 42. Then, anisotropy dry etching of this oxide film 
43 is carried out, and the oxide film 43 of silicon substrate 41 front face and trench slot 42 base is removed 
alternatively ( drawing 3 ). Thereby, an oxide film 43 remains in the side face of the trench slot 42. 
[0019] The 3rd process of this invention is to form fixing electrode 44a and ejection electrode 44b which consist 
of a conductive metal embedded in the trench slot 42, as shown in drawing 4 . 

[0020] Electroplating of the conductive metals, such as copper or gold, is carried out, and the trench slot 42 is 
fill uped with this process at least. After being formed in the whole surface at a silicon substrate 41 including the 
trench slot 42, the plating film of a conductive metal leaves the plating film of the conductive metal of the trench 
slot 42 by photoetching, and etching removal is carried out. 

[0021] The 4th process of this invention is to carry out die bond of the semiconductor chip 45 on fixing 
electrode 44a, take out with the electrode 46 of a semiconductor chip 45, and connect electrode 44b electrically, 
as shown in drawing 5 . 

[0022] At this process, a semiconductor chip 45 fixes with the electric conduction adhesives 48, such as Ag 
paste, on a fixing electrode 44a front face, is taken out with the electrode pad 46 of a semiconductor chip 45, 
and connects electrode 44b respectively by ball bonding at a bonding wire 47. 

[0023] If the semiconductor chip 45 has the high concentration impurity layer, and is in a rear-face side with a 
diode component through this high concentration layer like N+ / N type structure, there is with a bipolar mold 
transistor about one terminal of an anode or a cathode and there is by power metal-oxide semiconductor field 
effect transistor about a collector terminal, it will be structure which derives a drain terminal. And electrical 
connection of this high concentration layer is carried out to fixing electrode 44a through electroconductive glue 
48. 

[0024] The aluminum electrode pad 46 is formed in the front face of a semiconductor chip 45, it takes out with 
the electrode pad 46, and electrical connection of the electrode 44b is carried out by the bonding wire 47. 2nd 
bond is struck to the electrode pad 46 side at the 1st bond and ejection electrode 44b side. If it is by the bipolar 
transistor, ejection electrode 44b corresponds to an emitter and the base, respectively, and if it is by power 
metal-oxide semiconductor field effect transistor, it corresponds to the source and the gate. 
[0025] The 5th process of this invention is to cover silicon substrate 41 front face with insulating resin 49 
including a semiconductor chip 45, as shown in drawing 6 . 

[0026] The epoxy system liquid resin of the specified quantity is dropped from the dispenser (not shown) 
transported above the silicon substrate 41 (potting), and the common resin layer 49 covers all the 
semiconductor chips 45 at this process, valve flow coefficient576AN (Matsushita Electric Works make) was used 
as said liquid resin. The dropped liquid resin has comparatively high viscosity, and since it has surface tension, 
the front face curves. The technique of pressing a flat shaping member and processing a flat side, before resin 
hardens, in order to process the front face where the resin layer 49 curved on a flat side, and the technique of 
processing a flat side by carrying out grinding of the curve side for example, with a dicing blade, after stiffening 
the dropped resin layer 49 by heat treatment (cure) of 100 - 200 degrees and several hours can be considered. 
[0027] The 6th process of this invention is to remove a silicon substrate 41 from a rear face, and expose the 
rear face of fixing electrode 44a and ejection electrode 44b, as shown in drawing 7 . 

[0028] It is characterized [ of this invention ] by this process, and it carries out grinding of the silicon substrate 
41 from a rear face, a silicon substrate 41 — about 200 micrometers — since it ******, grinding of most is 
mechanically carried out by back grinding, and spin etching removes the remaining 10-20 micrometers 
chemically. Since the front face of a silicon substrate 41 is covered with the resin layer 49, a silicon substrate 
41 does not break in the mechanical strength which the resin layer 49 has. Consequently, the rear face of fixing 
electrode 44a and ejection electrode 44b is exposed to the rear-face side of the resin layer 49. At this time, the 
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-oxide film 43 is working as an electric insulating material of fixing electrode 44a and ejection electrode 44b. 
[0029] The final process of this invention is to carry out the dicing of the insulating resin 49, and separate into 
the semiconductor device according to individual, as shown in drawing 8 . 

[0030] At this process, the resin layer 49 and a silicon substrate 41 are cut every semiconductor chip 45, and it 
separates into each semiconductor device. The semiconductor device divided every semiconductor chip 45 is 
formed in cutting by cutting the resin layer 49 and a silicon substrate 41 to coincidence with the dicing blade 51 
along the dicing line 50 shown by the dotted line using dicing equipment. In a dicing process, a blue sheet (for 
example, a trade name:UV sheet, UNTEC Corp. make) is stuck on the rear-face side of a silicon substrate 41, 
and it cuts in the cutting depth to which said dicing blade arrives at the front face of a blue sheet. 
[0031] 

[Effect of the Invention] As explained above, according to this invention, it has the advantage which can offer 
the package structure which can be further miniaturized rather than the semiconductor device using a 
leadframe. Since it is the structure where a lead terminal does not project, at this time, the occupancy area 
when mounting is reduced and high density assembly can be realized. 

[0032] Moreover, since the substrate which fixes a semiconductor chip can be formed by the silicon substrate, 
compared with the conventional ceramic substrate, cost is sharply reducible. 

[0033] Furthermore, processing of a silicon substrate is possible with the existing facility, and its new facility is 
unnecessary. Since a silicon substrate can also be processed at a last process, a back process is very short and 
can shorten lead time sharply. 

[0034] Furthermore, since a beer hall becomes unnecessary, a through hole process can be eliminated 
extensively and large process compaction can be performed. 

[0035] Furthermore, a silicon substrate will become advantageous to mass production method, if the thing of the 
diameter of macrostomia is used from the substrate which makes a semiconductor chip. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view for explaining this invention. 
[Drawing 2] It is a sectional view for explaining this invention. 
[Drawing 3] It is a sectional view for explaining this invention. 
[Drawing 4] It is a sectional view for explaining this invention. 
[Drawing 5] It is a sectional view for explaining this invention. 
[Drawing 6] It is a sectional view for explaining this invention. 
[Drawing 7] It is a sectional view for explaining this invention. 
[Drawing 8] It is a top view for explaining this invention. 
[Drawing 9] It is a sectional view for explaining the conventional example. 
[Drawing 10] It is drawing for explaining the conventional example. 
[Drawing 1 1] It is drawing for explaining other conventional examples. 



[Translation done.] 
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